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Intensification of the Steel Melting Processes Under the Influence 
of the Jet of the Oxidizing Agent (Irtensifikatsiya staleplavil'- 
nykh protsessov pri vozdeystvii strud ckislitelya) 


PERIODICAL: §Nauchnyye doklady vyashey shkoly. Metallurgiya, 1958, Nr 4,° 
pp 17 - 22 (USSR) 


ABSTRACT: The conditions for a rationel oir-blast supply into the metal 
furnane are experimentally investigated by considering,firstly, 


utilization of the possibilities offered by blast oxidation and, 
secondly, regulation of both sequence and speeds in the oxidation 
of the admixtures contained in the metal smelt. In the smelting 
tests the influence of the main factors named in the following on © 
the order and on the speed of oxidation of the admixtures to pig-~ 
iron was examined: 1.‘ Intensity of feeding the bath with oxygen 
(supplying speed of the oxidizing agent and its composition), ; 
2.) method of feeding the oxidizing agent into the bath (refining | 
of molten metal or blasting of the oxidizing agent at the surface), 
In the course of analyzing primary data a series of relations was 
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obtained, a part of which will be studied here. The data obtained 
clearly show the effect of temperature on the speed of carbon 
oxidation in the melt and confirm the supposition, expressed at 
an earlier date (Ref 2), of the existence of a temperature thre- 
shold at decarburization. - At the same time, it is stated that 
the conditions of feeding the bath with oxygen may somewhat 
change the influence of the temperature. In the case of weakly 
oxidizing puddling, the influence exercised by the critical 
temperature is less marked and increases noticeably with an in- 
crease of the oxygen concentration in the fan blast. By intensify 
ing she air blast supply a noticeable increase of the decarburi- 
zavion speed at a mean temperature of the bath of somewhat below 
1500° igs observed. The testing of a combined supply of the | 
oxidizing agent to the bath while simultaneously blasting and 
injecting the oxidizing agent into the metal proved to be very 
interesting. By one jet a 100 % oxygen and by another jet a mix- 
ture of 50 %.oxygen and 50 % carbon dioxide was injected. The 
jets lead into the interior and onto the surface of the metal 
changed place in the Ist and the 3rd melt section. Of the two 
variants: 1) refining with 100 % oxygen and blasting with a 
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mixture of 50 % 0, + 50 % cO,, and 2) refining with 50 % 0, + 50% 


CO5s blasting with 100 % oxygen, the latter proved to be more ef- 
fective. This means that the use of a more intense oxidizing agent 
for blasting the bat_, ensuring higher absolute speeds for the 
oxidation of the elements, was more effectful. The employment of 
combined blasting, at both variants, lead to an intensification 
of the processes of oxidizing the admixtures of molten metal. 
There are 6 figures and 2 references, 1 of which is Soviet. 
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AUTHORS: Filippov, S.1., Klyuyev, M.M., Simonov, v. 1. 
fate oe eee 
TITLE: * Regularities of Steel-refining Processes na Current of Gaseous 
Oxidizer, I. The Kinetics of the Oxidation of Carbon (Zakonomerno. 
Sti Protsessoy Tafinirovanyya Stal) v potoke £2200braznogo Okislitelya, 


PERIODICAL. 5b. Mosk. in-t Stali, 1958, Vol 38, Pp 64-78 


Theometerg. The actua] @mount of 84S emitted {v-) is Calculated, 
With Consideration Of the Viscosity of the 84S-phase components, in 
Card 1/2 8Ccordance With the equation Ve=100 *y / (x4 ¥Koo+ 2K a. , Where ‘r 


| 07-3" 
CIA-RDP86-00513R0004131200 


| 00 
APPROVED FOR RELEASE: 06/13/20 


ae 


"APPROVED FOR RELEASE: 06/13/2000 ee ORS Ute ROU Nate eee 


SIC Bese ioe 


SSIES NE TU He 


Sceer Ceeaiss Sneed art ee 


SOV /137-54-12-24045 


Regularitios of Steel-refining Proceases ina Current of Gaseous Oxidizer. ; 


is the quantity of gas measured by the rheometer: x, 


y» and z are the contents of 
COz2, CO and Ar, respectively, in %; and Kc 


o 4nd Kay are coefficients which 

The rate of carbon removal from the Me, 
calculated from the equation vg=0. 000523 
As the result of the experiment it is established 


plained by the previously suggested theory of the inhibiting 
‘ to that theory the case of development of the process in the 
tion, which}8f practical importance, is inhibited by the 
gen to the reaction zone. The existence of a critical poi 
melts, which corresponds to the temperature threshold a 
to a change in the chemica 


oxygen link. According 
region of diffusion reac-_ 
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proving converter steel, including the use of oxygen blow, vacuum 
treatment, and certain additives are listed. The authors thank 
I.F. Filichkin, S.G. Afanas'yev, A.Yu. Pol'yakov, and Ye.A. 
Kazachkov for their assistance. There ave 16Lreferances: 70 Soviet, 
45 English, 37 German, 6 French, 2 Swedish, and 1 Polish. 
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Ch. II. Theoretical Principles of Converter Operstions 

1. Thermodynamic laws contrdling carbon oxidation 

2. Kinetic laws of oxidation ot molten iron adnixtures 

3. Laws controlling the absorption and emission of nitrogen 
by metal 

4, Oxygen content in steel during melting 

5. Oxidation of metal and content of nonmetallic inclusions 
during the blow 


6, The regularity of phosphorus content in metal 


Ch. ItI. Effect of Admixturses on the Ghange of Converter Steel 
Properties 
Rimned steel 
Semi-killed steel 
Killed steel 
Weldability of converter eteal 
Effect of admixtures on the change of properties of 
converter steel 
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Ch. IV. Means of Improving the Technology of Converter Pro- 
cesses 
1. Control of bath temperature by means of additives 
2. The use of oxygen~enriched blow 
3. The use of oxygen-carbon dioxide-water vapor mixture 
4, Treatment of molten steel with synthetic slags 
5. Lowering the level of metal to be blown through 
6. Use of vertical top blowing of oxygen 
7. Improving the properties cf converter steel by heat 
treatment 
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ATTHORS: Filippov, 8. I., Yakovlev, Y. Ve; S0V/163-59=2-3/48 
Chelyadinov, LM, 


“TITLE: The Kinetic Factors of Interaction Between Metal Melt and 
Oxidizing Atmosphere in the Rotary Induction Furnace 
(0 kineticheskikh fektorakh vzeimodeystviya metallicheskogo 
rasplava ps okislitel‘noy atmosferoy vo vrashchayushcheysya 
induktsionney pechi) 


ae 
PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959, 
Nr 2, pp 15-19 (USSR) 


ABSTRACT; - This report deals with experiments in which a magnesite 
crucible with liquid iron was tilted and slowly rotated 
(8 » 10 rpm); the oxidizing atmosphere (50% co, + 50% 0,) 


was supplied to the metal either on the srrface or by an 

immersed quartz tobe into the interior, The experimental plant. 

is illustrated in figure 1. Figures 2 and 3 show the course, 

with respect to time, of the oxidation of Carbon, manganese 

and silicon in dependence on the intensity of the &28 supply, 

The results are es follows: With a rise in the supply of the 
Card 1/2 oxidizing gas phase, the oxidation of the impurities 
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Melt and (xidizing Atmosphere in the Rotary Induction Furnace 


increases. The other variations of the experiment, rotation, 
supply of gas on the surface or into the interior, proved to 
be ineffective. The authors explain this cirzumstance by the 
fact that the electromagnetic intermixture in the induction 
furnace was much more intensive, and therefore concealed the 
other effects including that of slow rotation. 

There are 3 figures and 2 Soviet references. 


ASSOCIATION: Moskovskiy institut stali 
(Moscow Steel Institute) 


SUBMITTED: November i0, 1958 
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ABSTRACT: 
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77680 ae 
SOV/148-60-1-3/34 


Dun, E., Filippov, S. I. 
Study of Factors Limiting Oxidation of Carbon in. 
Molten Iron 


Izvestiya vysshikh uchebnykh zavedeniy. Chernaya ° 
metallurgiya, 1960, Nr 1, pp 16-23 (USSR) 


This is a study of kinetic factors and a determination 
of limiting conditions during the interaction between 
the stream of oxidizer and the surface of molten 
metal, The experiments were condueted on an in- 
Stallation shown in Fig. 1. 
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‘4 

' 
E 
Fig. 1. Schematic diagram of the installation: 1) 
monostat}; 2) rheometers; (3) mixer; (4) driers; (5 


lass hood; (6) furnace cap; (7) quartz tube; (8) screen; 
Card 2/13 79) crucible with metal. a) ; 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3" 


"APPROVED FOR RELEASE: 06/13/200 CIA-RDP86-00513R000413120007-3 


TASKS Taye Oe "PERSP SHERROD Be 


WRaher veer cr 


Study of Factors Limiting Oxidation of Carbon 77680 

‘in Molten Iron SOV/148-60-1-3/34 
The rate of feeding the components “(forming the 
oxidizing mixture) was kept constant by the rheometers, 
A special arrangement of monostats provided a constant 
differential of pressures and a steady flow of blast 
to metal (notwithstanding the fluctuations of pressure 
during the test melt). The initial metal (soft iron) 
had the following chemical composition (%): 
0.014 C; 0.14 Mn; 0.02 Si3 0.029 S; and 0.014 P. It 
was melted by the high-frequency heating in porous mage. 
nesite crucible (45 x 90 mm). The weight of metal ; 
was 400-600 g, The experimental results and some 
characteristic relationships are given in Figs, 2-6, 
The main kinetic factors of the investigated process 
are shown in Fig. 2. 
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SPEED OF CARSON OxtDATION (x 10°%/MtH) 


Ql Gf i QT aS 6 a7 46 4S 10 47 32 43 48 <5 
CARBON CONTENT (%) 


Fig. 2. The effect of blast composition on the speee 
of decarbonization of metal (at 1,000 ml/min): (1) 4% 

Oo in blast; (2) 10% Oo in blast; (3) 20% Oo in'blast; 
(44) 40% Oo in blast. 
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See Card 5/l3for Fig. 3. 


Fig. 3. Relationship between the speed of carbon. 
oxidation and the intensity of feeding the oxidizer 
to metal:' (0) oxidizer 0,, consumption 300 ml/min; 


(®) 500 mi/min; (@) 1,000 mlfnin; (4) oxidizer CO,, 
consumption 300 ml/min; (4) 1,000 ml/min. 
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WEIGHT OF SATH (6) 


Fig. 4. Relationship between the speed of decarburiza- 

tion of metal and the weight of metal bath (1) 5% CO, © 

1,000 ml/min; (2) 10% 0,, 1,000 ml/min; (3) 20% 0p, 
card 7/13 1,000 ml/min; (4) 40% 05, 1000 m1/nin. @ 
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OXYGEN CONTENT (%) 
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See Card 9/13 for Caption 
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in Molten Iron S0V/148-60-1-3/34 


See Card 8/3 for Fig. 5. 


Fig. 5. Oxygen content in metal of various compositions 
of bath and speeds of decarburization; (P) equilibrium 
data according to Ref 3 (S. I. Filippov, Tneory of 

the Process of Steel Decarburization, Metallurgizdat, 
1956); (A,B) boundaries of test values; (O) WW< 


0,01f/min; (4) v, = 0,01-0,0a%AaIn; (@) ¥, + 0,02- 
-0.03%/min; (9) v, = 0.03-0.04%/min; (&) v= 


0.05-0.06%/min. Wnere v, = actual consumption based 
on oxidation speed of eafbon. Points at the’ curve 
indicated by the.letter K fix the composition of 
easily rimming metal. 
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Fig. 6. The value of the product of carbon and cxygen 
‘concentrations using various compositions of bath. 

and oxidizers: (P) equilibrium data according tc Ref 
3; (A,B) boundaries of test values; (0) oxidizer CO,; 


(@) oxidizer 0,- 
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Study of Factors Limiting Oxidation of Carbon 77680 P 
_ in Molten Iron -§0V/148-60-1-3/34 


All of the above studies brought the authors to the 
conclusion that the process of oxidation of carbon, 
which is dissolved in liquid iron, develops in 
the diffusion regiond’ reaction. Until aporoximately 
0.1% C (carbon content in metal) the limiting con-~- 
dition is the introduction of oxidizer from the gas 
phase to the reaction surface. The tests were ccn- 
ducted under the conditions eliminating any bubble 
formation or rimming of metal bath. ‘Tne surface of 
reaction practically. coincided with the surface of 
the bath. Tne speed of the chemical reaction proper 
(including the adsorption of reagents in the reaction 
layer and the desorption of the product of reaction, 
carbon monoxide) should be sufficiently high. The 
gaseous particles of oxidizer arrive at the metallic 
surface, they are adsorbed on it, and they instantly 
enter into a chemical reaction with the sufficiently 
abundant caroon. The carbon monoxide, wnich is 
formed in this process, is desorbed in the gas phase. 
When carbon content in the bath is below the critical 
Card 11/13 value (about 0.1% C), the delivery of carbon from the - 


pe ee x eee i 15 4 sna i see a 1 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3 


Ue] REE ET ee ee eee RO Rees BTEC EE ET BES ene seem 
ss So aS BS ‘ Sea : etd Pees eae Neha 


Study of Factors Limiting Oxidation of Carbon 77680 
in Molten Iron SOV/148-60-1-3/34 


metal to the reaction surface becomes a limiting con- 
dition. The emount of carbon inflow becomes insufficient 
for a given flow of' oxidizer. Such a change of one 
limiting condition to another (with sufficient amount 

of oxidizer) is clasely related to the change of 
structure of the surface reaction layer. The established 
individual mechanisms of speed can be generally written 
into a kinetic que EE OM: 


=a = we, (10) . 


where de = speed of decarbonization of metal mole /em + 

seC3 Ye volume of metal bath em; w = blast consumption 

em? /sec; 7) = coefficient of utilization of oxidizer; 

Pe = a content of active particles of oxidizer in the 

blast, mole/em> . There are 6 figures; and 3 references, 
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Dun, E., and Filippov, $. I, 
—<— 7. 


The Laws Governing the Absorption of Nitrogen by 
Metal During Oxidation Smelting ‘ 


Izvestiya vysshikh uchebnykh zavedenty, Chernaya 
metallurgiya, 1960, Nr 1, pp 28-32 (USSR) 


This 18 a study of nitrogen absorption by the steel 
under the conditions of oxidizing smelting with 
direct interaction of blast with the surface of the . 
metal bath, The initial material was commercial iron 
with addition of graphite. ‘The reaction zaseous 
phase consisted of nitrogen and oxygen or carbon 
dioxide in a given proportion. In most of the 

cases the interaction was taking place on a killed 
metal surface without rimming. Tremethod of investiga- 
tion and the installation was previously described 
(Dun, E. and S. I. Filippov. Study of the factors 
limiting the oxidation of carbon in molten iron, 
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Sclentifle papers of tre higher school, Metallurgy, 
1960, Nu 2, p 16), The results of investigation show 

& pretty clear picture of absorption of nitrozen by the 
metal simultaneously with decarburization. Figure 

1 shows that nitrogen content in the bath (under the 
action of a blast) is continously increasing and it 


takes a sharp dip only at the rimming of the bath, 
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Caption to Fig. 1. 


Fig. 1. Thechange in nitrogen content in metal during 
oxidizing melting with various nitrogen content in 

the blast and at various temperatures aed consumption © 
1000 ml/min): (1) 96% N,, 1600 G; (2) 962 N,, 1465 ©; 


(3) 90% N,, 14 ao tu) bog No» 1480°c; (5)°60% 


Ny» 1490 C; (6) 60% Ny, 1595 C. (The crossed points 
indicate rimming of bath.) 


The direct relation between the completeness of 
nitrogen absorption by metal, decarburization, and 
composition of the bath is shown in Fig. 2. 
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Fig. 2. Saturation of metal by nitrogen depending 
on carbon content in metal at various nitrogen 
contents in the blast and at varlous temperatures 
(same designations as in Fig. 1). 
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The Laws Governing the Absorption of 77682 
Nitrogen by Metal During Oxidation SOV/148-60-1-5/34 | 
. Smelting 
The experimental data, obtained at the maximum 
partial pressure of nitrogen in the blast, were 
developed by the method of least squares. Hence, 
an equation of the upper limit of nitrogen solu- 
bility for investigated range of temperatures was 
written as: 


- Ig EN] +: —1,3679 — 0,1275{C]. — a) 
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Caption to Fig. 3. 


Fig. 3. The curves of maximum absorption of nitrogen 
by metal, depending on carbon content Py = 1 atm: 
2 * 


(1) oxidizer CO,; (2) oxidizer 0,3 (3) data by T. 
Kootz. - 


Tne results were favorably compared with data of 
Kootz T. Kootz, Archiv. f. d. Eisenhuettenwes., 15, 
2, 77-82, 1941/42 and Z. Dardel. Metal Progress, 
1947, 52, 2, 252-256). Tne authors derived an 
equation of solubility of nitrogen in Fe-C melts for 
1,460-1,600° © range of temperatures. 


IWIN) = —-1,8538 + 1 Ig Py, —0,12751C], 
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where (N) nitrogen content in metal, %; (Py) partial 


pressure of nitrogen in the atmosphere, atm.; (C) 
earbon concentration in metal. 
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Caption to Fig. 4, 


Fig. 4. Solubility of nitrogen in tron depending < 
on the nitrogen pressure in the blast: (®) deoxidizer _ 
3 (X) deoxidizer CO, ; (P) calculated equilibrium 


curve, 


It follows that experimental points of oxygen blast - 
are located between straignt lines 1 and 2 on 
parallel lines P calculated by equation ™) for an 
average carbon content of 95%. Tnere are figures; 
and 5 references, 3 Soviet, 1 German, 1 U.S. 

The U.S. reference is: I. Dardel, “etal Progress, 
1947, 52, 2, 252-256, 


ASSOCIATION: Moscow Steel Institute (Moskovskiy institut stali) 


SUBMITTED: February 11, 1959 
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Investigating kinetics and the mechanism of oxidation of 
additives to the molten iron on the basis of critical con 
cantration concepts. Isvevys.ucheb.Save; “(MIRA 19; no.53 


23-38 '60. : MIRA 13:6) 


1. Moskovskiy institut stali. 
(Stecl—Zlectrome tallurgy) 
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AUTHOR: FAlippov, 8, Z. (Pra. : Me. deck Lar) 


TITTLE: Laws of carbon-oxidation kinetics at low C content in metal 


PERIODICAL; Ref'erativnyy zhurnal, Metallurgiya, no, 11, 1961, 11, abstract 11A73 
' (Vo sb, "Novoye v teorii 1 praktike proiz-va martenovsk., stali", 
Moscow, Metallurgizdat, 1961, 15-21, Discussion 79-88) 
‘ 


TEXT: The method and the results are described of a laboratory investiga- 7 
tion of the kinematic laws of the decarboniziing of steel under interaction of the 
melt with a stream of COp oxidizer, Experimental heats (70 - 100 grams by weight) V 
were carried out in a high-frequency furnace with a quartz reaction crucible, aa 
The metal was melted in an argon atmosphere, When the ‘experimental temperature 

was attained, a continuous stream of COp was fed to the metal surface from a 

tube. The rate of COa progress and the output rate of the reaction products were 
measured by capillary rheometers. Periodically, the gas composition was deter- 

mined by the usual volumetric method, on the basis of which corrections were — 
introduced into the rheometer readings, The metal temperature was measured by 

an optical pyrometer; in the course of the smelting metal samples were taken 
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by sucking it up into quartz pipettes. The results of the experimental heats 

are represented in a table and graphically, They testify that in a definite 

time interval, even at a continuous lowering of the C-content in the metal, the 
decarbonizing rate remains constant, Starting at a definite instant, closely 
connected with the attainment of a definite oritical C concentration, one observes 

a slow-down in the process, Experiments have shown that to every given feed- 
intensity of On to the vat there corresponds a process rate which does not 

depend upon the © content, The Slow-down in the process rate should occur ata 
definite critical C concentration in the metal, when a shift in the surface / 
reaction zone tekes place. Then, less C comes into the reaction zone than can 

be oxidized, The value of the critical concentration should increase as the ae 
oxidizer input rate into the vat increases arid should decrease as the C feed-in 

to the reaction zone is intensified with an increase in the mixing intensity of 

the metal, At C concentrations in the metal below the critical concentration, 

the laws of diffusion kinetics are operative with the limiting factor being the 

feed rate of oxidized C to the reaction zone, The decarbonization process 

should depend upon the C content in the metal and obeys the kinematic equation 

-dC/at = SV - Freie + /K,)§, where S/V is the ratio of the reaction 

surface to the volume of the vat; y; Ky are the rate constants of the oxidizer 
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input and the chemical reaction, respectively. At a very intense oxidation of 
'. the melt the process may develop in two stages, to each of which corresponds a 
definite value of the process rate constants, In the second stage either a 
retardation or an acceleration of the process is possible. A retardation of the 
decarbonizing process in the second stage is connected with the appearance of a 
Slag phase upon the metal surface. An acceleration of the process in the second 


stage is connected with the intensification of gas formation and stirring of the 
vat, 


I. Polyak 


[Abstracter's note: Complete translation] 
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AUTHORS 3 Kazakov, N.I., and Filippov, S.1I, 


TITLE: Kinetics of oxidation of carbon in liquid steel under 
conditions of electromagnetic stirring 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Chernaya metallurgiya, no.11, 1961, 15-21 


TEXT: The influence of magnetic stirring on the kinetics of 
oxidation of carbon was investigated on a laboratory apparatus. 


In preliminary experiments, using mercury as a liquid metal, the 
most suitable position of a stator (from a two-pole motor) and 

the necessary voltage to obtain an energetic rotation of the metal 
in a small crucible were established. Carbon dioxide was chosen 
as an oxidising gas. Heats were treated at COo flow rates of 75, 
125, 200 and 325 mf/min, As a starting material soft iron and 

pig iron smelted from electrolytic iron were used, {Abstractor's ce 
note:_ Electrolytic iron contains no carbon; how can it give pig 
iron/] The weight of a charge was 300-350 g (the diameter of 

the wagnesite crucible - 31 mm). A nozzle of 3 mm diameter was 

30 mm above the surface of the metal in all heats; the position 
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of the metal in respect to the stator and heater was also constant. 
Altogether 28 experiments were carried out with and without 

stirring the metal, at temperatures of 1540-1570 °C. In some / 
heats the metal was stirred in both directions. Kinetic curves of 
decarburisation were obtained for each series of heats with a 
given rate of supply of the oxidising gas. In the range of higher 
sarbon concentrations (up to about 0.2%) the experimental points 
obtained with and without stirring fell on the same straight line. 
The experimental results agreed well with the kinetic equation 

for the decarburisation of metal at carbon contents above the 
critical concentration; : 


Kinetics of oxidation of carbon ... 


LS 


_alcJ_ 2, neWe Po (1) 
dt Vy 2 
d{c} 
dt 

determined by the rate of blowing the oxidising atmosphere 
(w cm3/min), the content of oxidant. (Poo: mole/cm?) and the volume 


of the metallic bath (V, em?), The coefficient expressing the 
Card 2/5 


3 


The rate of oxidation of carbon - molefcm” min is 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3 


eis UT SER REL EE ee SAL Set 


LDL Ed SS FN § Manet eras 


5/148/61/000/011/001/018 
E£071/E180 


utilisation of the oxidant y reflects the flow characteristics 
of the oxidant stream and the surface conditions of the metal. 

In the range of carbon concentrations above the critical, the 
rate of decarburisation is independent of stirring, and the 
limiting factor is the transfer of oxidant from the stream to the 
reaction zone, At carbon concentrations below the critical, the 
limiting factor is the transfer of carbon to the reacting surface 
and the experimental results conform to an equation; 


Kinetics of oxidation of carbon ... 


dt 


=¥, - S/Vy- [fc] » (2) 


Alog {ec} (33 
Nt 

The rate of decarburisation depends on_the reacting surface of 

the metal (S, cm2), its volume (Vy, cm?) and is directly related 

to the concentration of carbon [Cc], mole/em3, The effect of 

stirring can be evaluated from the ratio K of the diffusion 

coefficients of carbon in liquid metal, with (yQ) and without (y,/ 


% = —2.303V,,/S . 
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stirring, corrected for the change in the surface area of the bath 
S/S"3 , 


Kinetics of oxidation of carbon ... 


- t 

K = ¥,/¥, (4) 

The influence of electromagnetic stirring can be presented by a 

general equation expressing the dependence of K on the voltage 
applied to the stator (U): 


Ss 


K=A°>U" +B (5) 
where A and B are coefficients, mn is the power index. Under 
experimental conditions n ~ 0.5. According to experimental 


data (Fig.6) the influence of stirring depends on the applied 
voltage and the rate of supplying oxidant to the metal. 
Electromagnetic stirring can also speed up other refining 
processes providing the concentration of an admixture is below 

the critical one. I.M. Kirko js mentioned in the paper in 
connection with his contributions in this field. 

There are 6 figures and 5 references: 3 Soviet-bloc and 2 non- 
Soviet-bloc. The English language reference reads as follows: 
Ref.1: S. Fornander, F. Nilsson. J- of Metals, v.188, no. 1-2, 1950. 
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-. ASSOCIATION: Moskovskiy- institut stali (Moscow Steel Institute), 
aes June 15, 1961, 


-Fig.€ The influence of stirring on the decarburisation of metal 
“SS at carbon concentrat'ions below critical. Rate of supply’ 
of COp: 1-75 mf/min; 2 - 125; 3 -— 300; 4 ~ 325 me/min. 


Card 5/5 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3 


iene Tt: MSA STASIS FEES NGL FLEE RS 


CS BNR pera aera 


KRASHENINNIKOV, M.G.; FILIPPOV, S.i, 
eer 


Surface reaction and boiling of the metal bath d . 
d 
Izv. Vys sucheb,zay,; chernemet, 4 n065:17~27 a eorere a 


1, Moskovekiy institut stali, 
(Steel--Metallurgy) . (Surface chemistry) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3 
—— Ban Sa SE ae ae BAN hm crate a oy : 


KRASHENINNIKOV, M.G. ; FILIPPOV » Sole 


_ 
" Mechanigm of the nucleation of the gas phase during the oxidation 
of carbon in molten metals. Izv. vys. ucheb. zav.; chern. 
met. 4 noe7:18-25 '61. (MIRA 14:8) 


1. Moskovskiy inetdtut stali. 
(Liquid metals) 
Gases in metals) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3" 


3/200 CIA-RDP86-00513R000413120007-3 


é ese 


= | K BERETS t 


KRASHENINNIKOV, M.G.; FILIPPOV, 5.1. 
ny 


Properties of jron-carbon melts on viscosimetry og ae 
conductivity basis. Izv .vys sucheb. 2aVe§ chern.met. (i rey 


21-31 ‘61. 
le Mpokovakdy institut stali. 


Liquid metais-—Electric properties) (Visconimetry) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3" 


"APPROVED FOR RELEASE: 06/13/2000 2 UN RORSS: morta Rooen set 20007: 3 


Spa 


L mE 3 5 
a ee, es Se — 


‘eADAKO,, Not.3- PILIPPOV, § 5. se 


| Kinetics: of carbon oxidation in liquid steel during electromagneti« 
sae Bi ama Adve ‘vyB8. uchab, zav.3 chern, mat. 4 no.11:15-21 


(MIRA 14:12) 


Be Hoste instatut. stall. 
"(Gteei_—mlootronotaliorgy) : 


ty 
y ae Bak 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3" 


"APPROVED FOR RELEAS 


AR TUES: 5 


E: 06/13/2000 CIA-RDP8&6-00513R000413120007 


SASH DT RONRS CL PRLET TPES NP ETE 


GIG y resoreae Fis 


KRASHENINNIKOV, M.G.3 FILIPPOV, S.I. 


Characteristics of the temperature function ir tHe rate of the 
liquid steel deoxidation pracess. Izv. vys. ucheb, ZaVe$3 
chorn. met, .5.n0.1220-32 162. (MIRA 1522) 
1, Moskovskiy institut stali, 


. (Steel-—Metallurgy) 


"APPROVED FOR RELEASE: 06/13/2000 TA-RDP86-00513R000413120007-3 


SS 
(Sn Pane Be 


ARSENT'YEV, P.P.3 YAKOVLEV, V.V.3 FI 


eee eee 


‘arsen al during the refining of Kerch pig 
Possibility of arsenic remov eee cna renner 


4dyron in a rotary furnace. Izv. vys. ; 
5 no.7319=-26 162, (MIRA 2528) 


eee 


1. Moskovekiy institut stali 1 splavov. 
(Iron—Metallurgy) (Rotary-hearth furnaces 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3" 


BESS IL EER SST ee SPR 
iets see : : 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3 


Eisiereis suey 


rary — 
aed ; eee 
iene post 


YAKOVLEV, V.Ve3 FILIPPOV, s.I. | “a 
Kinetic characteristics of the initial stage of ad setae tae m 

i Izv. vVy8o uchebe ZaVo; chern, met. 3: a6 
of molten iron. 42V. (MIRA 153 


xovekiy institut stali 1 splavoy. 
. ne : (Steel—Metallurgy) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3" 


"APPROVED FOR RELEASE: 06/13/2000 


Bi BRA Pa Se SP LaF a GB EEG IE CS 


CIA-RDP86-00513R000413120007-3 


ar RTE 


TRO Reta 


ARSENT'YEV, P.P.; FILIPPOV, 5.1. 
pieisiee 


cent ibility of its 
, tions of arsenic and the poss aes 
a es refining of jron-carbon melts. BP an ase) 
. pei cherne mete 5 no.5225-33 62. 


+t stali. 
1, Moskovekiy institut otalie ss) 
(Arsenic) 


APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000413120007-3" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3 


5S PERS SG URGE RFR BU BS, GIR H SGN Te NOE ES ESE NY Sige ann bate neuen ea 


5 KRASHENINNIKOV, M.G.5 IORFE, II. 


, in 
dy of the gaseous phase uaarigaer? aeheneneTs 
chern.met. 6 NOs TIRE 1612) 


PIRIFPOV, 84E, 


erimental stu 
ss ep meltse Izvevys,uchebs Z8Ve $ 


163% she 


: ckiy institut steli 1 eplavov. 
me amet Teer metals) (Vapor—Lignid equilitrium) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120007-3" 


} 


ed 
vated 


ae 


es Sr ROR ee nao haute eeeoel 


5/148/63 /000/001/002/019 


E111/E451 
-! AUTHORS: Filippov, $.1., Krasheninnikov, M.G., Ioffe, I-I. 


TITLE: Experimental study of the process of the formation of 
' a gas phase in a metallic melt cae 


“i PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya 


metallurgiya, no.l, 1963, 8-16 
TEXT: A study was made of the gas inclusions in Fe-C-O melts, 


' in which two methods were compared, (a) determination of the 
' anomalies in the oscillations of a freely damped suspended body ; 


' 


- immersed in the melt and (b) determination of the anomalies in a. 
: rotating magnetic field. The melts were obtained by adding = 


graphite and partly oxidized electrolytic iron to technically pure | 


‘ gyon. In (b) the probability Kg of the formation of 


a heterogeneities in the melt is proportional to ratio of the number | 
“of oscillations with digturbances to the total number of me 
. oscillations. Similarly, with (a) the probability Ky is 


i 
4 
cn | 

i 


i 


H proportional to the ratio of the number of oscillations not 


of 


| falling on a logarithmic straight line to the total number of | 


oscillations. The results confirm the authors! conjecture that 
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al  §/146/63/000/001/002/019. 
| Experimental study of the process .-. EL11L/E451 . 


-: the heterogeneity ig due entirely to the decarburization reaction, 
< In (a) the difference between the maximum and minimum anomalies 
a was examined and was found to be as good a qualitative 
guide as Kp to heterogeneity. In (b) the sum of the maximum 
positive and negative anomalies Ody was also examined and was 
found to be preferable to Ky as a guide. Both methods were 
sensitive to the appearance of inclusions due to the formation of . 
' nuclei followed by the growth of small bubbles on them. From 
: Prenkel's theory of liquids, it is concluded that both methods 
show the early stages when, in the presence of excess oxygen, 
cracks and discontinuities in the liquid develop into nucleating 
. cracks and holes from which fine bubbles appear. This mechanism 
‘ has been confirmed by determination of changes in viscosity. 
There are 6 figures. : 


ASSOCIATION: Moskovskiy institut stali i splavov 
(Moscow Steel and Alloy Institute) 


| SUBMITTED: October 3, 1962 
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Kinetics of iron oxide reduction by mixtures of palate 
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7d : . : (MIRA 16211) 


1. Moskovakiy institut stali 1 splavov. 
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BAYDOV, V.V.; KRASHENINNIKOV, M.G.; FILIPPOV, S.I. 
Regularities in the reduction of iron from molten ores by 
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(MIRA 17:2) 
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DROZDOV, N.N.; SIMONOV, V.I.; GONCHAROV, I.A.; FILIPPOV, S.I. 
DERI TA RAT 
Kinetic principles of the control and automation of the steel 
decarburization process during the period of the oxygen blowing 
of the metal, Izv. vys, ucheb, zav.; chern, met, 7 no,3:16-22 
64, (MIRA 1734) 
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DROZDOV, N.N.; SIMONOV, V.I.3; FILIPPOV, S.I. 
Kinetic principles. of the control and automation of the 
chromium oxidation process during the oxygen bloving of 
metal, Izv, vys,.uchab, sav.3 chern, met. 7 no.9216-23 '64, 
(MIRA 1736) 
1, Moskovskiy institut stali i splavov. 2, Otvetstvennyy 
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“ ACCESSION NR: AP4042546 7 . , 5 /0148/64 /000/007/0077/0083:::": 


” AUTHOR: Vaynshtok, Me Leg Arsent'yev, Pe Pes Filippov, 8. tI. 


- TITLE: Macrostructure and chemical inhomogeneity of 18-ton ingots — 
- of low-carbon steel with additions of aluminum - 


\ SOURCE: LVUZ. Chernaya metallurgiya, no. 7, 1964, 77-83 
/ TOPIC TAGS: low carbon steel, O&kp steel, rimmed steel, killed 


i steel, ferrosilicon deoxidized rimmed steel, aluminum deoxidized 
_yimmed steel, steel macrostructure, steel inhomogeneity 


| ABSTRACT: Partial or complete deoxidation of rimmed steel in molds 
’ by aluminum or silicon is one of the maans of reducing its chemical 
inhomogeneity and of increasing the yield of quality metal. The qa8 
corresponding experiments were carried out with 18-ton ingots of 
: OBkp rimmed steel deoxidized by ferromanganese in a furnace, and ne 
additionally by aluminum (130 g/ton) in the ladle. Semikilled and =: 
killed steel was produced by adding 0.2 and 0.4 kg/ton, respectively, co 
of aluminum shot during pouring into molds; the metal of two ingots 
was deoxidized in the mold by an 0.2 kg/ton addition of 45% ferro~ 
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“ACCESSION NR: AP4042546_ 


‘silicon. All ingots had a dense crust, 20—-40 mm thick. A specific 

' feature of the ingots of killed and semikilled steel was the presence 
‘o£ a more or less dense bridge. A partial preservation of this bridg:2, 
by limiting the crop to 2%, will ensure welding of shrinkage defects 
i during rolling, thus increasing the yield of quality metal to 93%. 
. The macrostructure of the ingot deoxidized by ferrosilicon was close 
, to that of the rimmed~steel ingot; the semikilled = steel macro~ 
‘structure was close to that of the killed. Ferrosilicon in the amount 
of 0.2 kg/ton of steel does not ensure a sufficiently uniform 
distribution of sulfur and carbon in low-carbon rimmed steel, A 
larger amount of ferrosilicon would increase the silicon content in: 
the steel and impair its plastic properties. The addition of 0.4 kg | 
-Al/ton of rimmed steel sharply reduces the inhomogeneity of the - |. 
ingot with respect to its sulfur and carbon content. A larger <7 BS 
addition of aluminum (0.9 kg/ton) has no further effect on ingot 
inhomogeneity but is needed to neutralize the nitrogen and obtain 
‘nonaging steel, However, the ingots of the steel deoxidized by 
‘aluminum have a highly nonuniform distribution of aluminum, which in 
doewecarbon steeis containing less than 0.02% residual Al can promote 
: strain aging. Orig. art. has: 3 figures and 2 tables. a . 
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TITLE: Acoustic experiments, on Naud Sb-Zn alloys ra 
SOURCE: IVUZ, Chernaya motallurgiya, no. A 1964, 11-15 


TOPIC TAGS: antimony alloy, 2 zine alloy, liquid alloy, i, sound transmission, ultrasound 


velocity feels os oe ie ; 


as ahaa Phe anttnionyezine system was studied ard the dependence of the speed of 
ane :¢ yn temperature from the melting point t 100Gc for Sb and fo 350C for Zn was de- 
cpr. ved by the impulse method conccived by v4, A. Prenin and 8. i. Filimey, The speed 
Seid sis viw decreases slightly with increasing temperature wrise Gt rem tins iairly 
viatt in antimony, Above 85CC the experiment becomes Giaiticis sh Gots siete wend 
ind 209C, Three alloys consisting cf :!1, 59, and > a: ats 5 ied 
temperature intervals of 200C trom the mete pe. Cael .itai avayvses 
oie atone bath before and after experimentation, « wick lays of healers: diay Was 
: ‘wep bolling toss, and 2 platinum-platinorhodium thermocounie was used to contr 
The aneed of ultrasonic waves lar fe te ee er Toner Ce arene 
cas bib ty or reciprocal of the product 0 | density sud speed of svund tt those em pe4r- 
and tie ch ange in the temiperauire coe ficient of the ais oi leas onic waves Were 
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plotted as functions of jtion. The fact:that the increasing curves for the speed of — 
ultrasonic waves cross each other, as do the decreasing curves for adiabatic compressi~ 
bility. serve “o indicate a region between 30 anc 80% Zn where intermetaliic compounds are 
cormed, Between 659 and 850C, the speed of sound in and the conductivity 2: Sb Ss 
independen: of temperature. The ares of intermetallic compounds .1 the Si-2n $s} 
demands further experimentation. Orig. art. bas: 4 g¢aphs, i tebie, and iiorm 
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VAYNSHTOK, M.I.3 ARSENT'YEV, P.P.; FILIPFOV, S.J. 
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Macrostructure and chem{dal heterogeneity of 18=ton, low-carbon 
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Kinetic characteristics of the rednetion of iron ore pollets by hydrogen 
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(MIRA 18:7) 
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Aooustdcal investi sation of liquid alloys. Izv. vys. ucheb, zav.; 
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1. Moskovskiy institut stali 4 splavov, 
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YAVOYSKIY, V.1., otv. red. BIGEYEV, A.M., red.; BORKO, Ye.A., 
red.; GLINKGV, M.A., red.; ZARVIN, Ye.Ya., red. 
KAPUSTIN, Yo.A., red.3 KOCHO, V.S., red.; KUDRIN, V.A., 
red. LAPITSKIY, V.I., red.} LEVIN, S.L., red; OYKS, 
G.N., ved.; ROMENETS, V.A., red.; UMRIKHIN, P.V., red.; : 
[Theory and practice of the intensification of processes 
in converters and open-hearth furnaces; transactions] 
Teoriia i praktika intensifikatsii protsessov v konferte~ 
rakh i martenovskikh pechakh; trudy. Moskva, Metallurgiia, 
1965. 552p. (MIRA 18:10) 


1. Mezhvuzovskoye nauchnoye soveshchaniye po teorii i 
praktike intensifikatsii protsessov v konverterakh i mar- 
tenovskikh pechakh, 2. Moskovskiy institut stali i splavov 
(for Filippov). 3. Zhdanovskiy metallurgicheskiy institut 
(for Kapustin). 4. Ural'skiy politekhnicheskiy institut 
(for Umrikhin). 
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AUTHOR: Kazakov, Hi Be; Pronin, be ot. ; Filippov, 8. 1. 


TITLE: Acoustic studies of molten allove ae 
- sounce: TWU2._Chernays watellurgtya, no , 1965, 5-7 


“TOPIC ‘TAGS: | “atoustic speed, ‘molten metal, ultrasonics, temperature dependence, 
emi conductor theory, ‘gallius,. antimony ae 


& ABSTRACT: othe penpacacare dépeddaace of ‘the: et of. ultrasound is an. eeeeank: ae 
: , factor: in determining the ‘physical: and structural characteristics of . seniconductor | 
aa | compounds in sclid and molten state, but so far this factor has remained relatively _ 
uninvestigated. Hence, the authors performed: a ‘comparative investigation of the con- 
-eentration and temperature dependenciesvo£. the speed of ultrasoundfor two systems - 
“with a differetit character of tranaition to conducting state. To thia end, molten” . 
alloys of: the Sb-Ga system were invastigated by the method described earlier by the. 
}” authors: (Izvestiya vysshikh uchebaykh eavedaniy. Chernaya metallurgiya, 1964, no. 11; 
pol). It was found that the curve of temperature dependence of the ultrasound flet- 
- tene out with increasing Sb content of the alloys and, in the range of from 750 to — | 
: 9s0fc cas me sy conporatare eosttotant: for che elicy. with roe ee Sb sey 
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a bs eonatieced: zero. Tt may. be abeuead ‘that’ thi: type. of. temperature. iepantencs of. the. 
speed: of ultrasound reflects structural changee in the molten alloy, but this re- 
| quires postulating a definite: physical model of interaction between particles. So 
‘| £ar this’ problez: has not been. solved, but qualitative analogies may be based on the 
“following simplified picture of the structure of molten metals: ion composition and (| -- 
|. £ree electrons. Assuming that fon composition is incompressible and that compressibi-|_ 
‘| lity depends on free electrons, a correlation. between cowpressibility (speed of the - 
ab trasound). ‘an electron conduction suct exis’ be Such a relationship can be observed 
for. the systems investigated: The obtained curve of adiabatic compressibility with . 
|. increasing temporature for GaSb (Fig. 2) coinides with the increase in. electric tes 
sistance; at tha same time, molten ZnSb is characterized, over sone interval of tem- 
peratures, es a decrease in adiabatic oer and electric sesistenca.’ Orig. a 
[Estée has: 2 Havent ltable. . .. = : oe 
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“ORG: Moscow Institute of Steel acd Alloys (Hoskovekly institut stelit-eplavcv) Pi 
TITLE: Structure of metal melts with a positive tempereture coefficieat of the apead 
of ultrasomd = | meee i 


| SOURCE: IVUZ. Chernays metallurgiya, uo. 11, 1965, 5-8 


‘TOPIC TAGS:, ultrasonica,. temperature dependence, molten metal, semiconductor alloy, 


cadmium, antinony 


| ABSTRACT: At the present work isa continuation of a previous investigation. ing: -]---- 

| with the vomyarets and concentration dependencies of the speed of ultrasound'!for 

| melts of the*Zu-Sb ‘system over a certain ranga of welt compositions, which establish = 

{that the speed of ultrasound has a positive teaperature coeffictent, which previous<«" | 
ly has been observed for no other. fluid except water (W. B. Kazakov, L. A. Proain,. |: 
S. I. Filippov. Isvestiya vysshikh uchebnykh savedenty. Chernaya metaliurgiys, 1964, 
no. 11, 11-14). Row the investigation £ tended to the temperature dependence of 
the speed of ultrasound for welts of the Cd-Sl system. Positive temperature coef£i- | 
cients of the speed of ultrasound are observed also in this syatem for alloys of a 
composition resesbling intermetallic compounds. For exesple, a greater increase ia ¢ 
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the speed of ultrasound is established for the alloy containing 41.5% ol)p 
“In this case the measurements o£ the speed o£ ultrasound at high temperatures were | J 
complicated ‘by the. low melting point of Cd (765°C). The melts were covered with a- 
thick layer of flux (composition: KC1 + 60% LiG1). The composition of each alloy was 
checked by taking ‘samples for chemical analysis before and after meesurements, The =| 
speed of the ultrasound waa measured by the pulsed method. Further, the values of adi-| 
abatic compressibility for Sb-Cd alloys as a function of temperature are tabulated |. | 

‘| on the basis of experimental’ findings on ‘tha speed of sound and the density of the : 


melts. The concentration changes of adiabatic compressibility for Cd-Sb melts at li» 

quidus temperatures and on heating 200°C above liquidus are illustrated in Fig. 2. -- 

The finding that adiabatic compresaibil y. decreases with increasing temperature for 

alloys with 41.5 and 69% (at.) Sb ia d £ict ot a explain; one possible explanation 
le 


is change in the structure of the melts\Ye tn’ 
water, which represents a com 
closely packed structure increa 
respondingly decreases, As the eievated temperatur. 
| Loosening, the. compressibility of the water. begins to increase. It may thus be as- 
sumed that in the alloys investigated the structure at first becomes more compact on |. 
-heating; the packing’ coefficient increases and, as a result, compressibility decreases 
As the heating continues, the structure gets lousened, the coordination number de- 
SECSe08) end cumpreseibilicy Qgain incraases. Orig. art. has: 4 figures, 1 cable. 
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AUTHOR; Filippov, S. I.; Kazakov, N. B.; Pronin, L. A, 7 mM 
ORG: _Moscow Institute of Steel and Alloys (Moskovskiy institut stali i splavov) 
TITLE: Speed of the ultrasound and compressibility in molten metals and the relation of 


these two characteristics to various physical properties if i 


SOURCE: IVUZ. Chernaya metallurgiya, no. 3, 1966, 8-14 


TOPIC TAGS: ultrasonic velocity, adiabatic compression, molten metal, atomic property, 
melting point, heat of vaporization _ 


ABSTRACT: This investigation deals with measurements over a broader temperature range 
and for a greater number of metals than the study by V. V. Baydov and L, L, Kunin (V sb, 
"Teoriya metallurgicheskikh protsessov," vyp. 40, TsNUChM, 1965, 94-104), To this end, 
quartz rods as well as rods of metallic tungsten (coated with silver to protect it against 
dissolution in the molten metals) were employed as the guides for the ultrasonic waves. For 
most molten metals the speed of sound decreases in a near-linear manner with increasing 
temperature, But for Bi and Sb over a certain temperature range above their melting points 
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the speed of sound changes insignificantly (Fig. 1). The mass of the atom and valent electrons 


metals as a function of tempe- 
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Fig. 1. Speed of sound in molten 
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evidently play a major role in the mechanism. of the passage of sounc waves across metal. The 
speed of transmission of the sound pulse is determined not only by particle mass but also by 
the forces of cohesion between particles. These forces are estimated according to the heat 

of vaporization or sublimation. Analogously, one of the most important thermodynamic cha- 
racteristics -- isothermal compressibility, may be computed on the basis of data on the speed 
of the ultrasound, density, and specific heat. The compressibility of molten metals, like that 
of salid mefals, periodically increases with atomic number; certain alloys, however, e.g. 
Zn*Sb’and‘Cd-Sb, gre exceptions to this rule. This also applies to the process of the crystal- 
lization of Bi, Ga‘and other semi-motals, when, as a result, atomic volume increases but 
compresdibility decreases. Orig, art. has: 7 figures, 4 tables. 
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AUTHOR: Filippov, 8, I.; Kazakov, N.'B.; Pronin, L. A. 


ORG: Moscow Institute of Steel and Alloys (Moskovskiy institut stali i splavov) 


TITLE: Effect of ultrasonic treatment on the crystallization of metal melts 
l : l 


SOURCE: IVUZ, Chernaya metallurgiya, no. 5, 1966, 131-134 


‘TOPIC TAGS; ultrasonic effect, metal orystallization, molten metal metallography, 


qetallurgic research 14 


‘ABSTRACT: Usi.g the method described by K. G. Plass (Akustische Beihefte, 1963, Hf. 1, . 
240-244) (variation in a fixed ultrasonic signal on the oscilloscope screen during crystalliza- 
tidn of metal melts) the authors observed changes in the signal during cooling of molten Sn, . |. 
Ph, Bi, Sb, Ga, Zn, Cd, Cu and Al through which ultrasonic waves are passed (pulsed method, | - 
frequency of ultrasound 2.5 mega-cps), is illustrated in Fig. 1 which presents the potentio~ 
metricnlly recorded values of the ultrasonic signal during the crystallization of zinc. The va- 
riation in signal during the crystallization is chiefly determined by two opposite factors. On | 


ae one hand, the segregation of crystals from the melt produces in increase in the absorption f 
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| the other, as the metal solidifies and its elastic properties increase, the intensity of the 
ultrasound passed through it will increase. Observations of the cooling of melts of the binary | 
systems Pb7San, Zn-Cd, Ga-Sb, gn-Sb, Cd-Sb, Cu-Sn, Fe-C ae that the variation in the | - 
ultrasonic s¢ehdl {ot thesé Alloys in liquid-solid afd sotfd statd Ys associated with the corres- | 
ponding phase equilibrium diagrams, Thus, e.g. for the melt Sn-30 wt. % Cu the signal sharp- 
ly decreases at liquidus temperature and sharply increases at eutectic temperature; micro- | 
structural examination reveals that this effect at near-liquidus temperatures is attributable | 
to the segregation of large, well-formed €-phase dendrites, Thus, the variation in ultrasonic | 
signal in the process of the crystallization of metal melts may serve as a means of monitoring | 
the formation of the structure of an ingot while it still is in liquid-solid state, which is of major 
practical and theoretical interest, Orig. art, has: 3 figures, | 
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. 80V/130-58~10-1/18 
AUTHOR: Filippov, S.M. 


 PITLEs. The Iron and Steel Industry of the USSR is Growing 
(Chernaya metallurgiya SSSR na pod"yeme). 


PERIODICAL: Metallurg, 1958, Nr.l0, pp.1-3 (USSR) 


ABSTRACT: The author mentions the rapid growth of the Soviet ferrous 

metallurgical industry and mentions that in the first half 
or 7 months of 1958 most production targets have been 
exceeded and several large blast furnaces completed ahead 
of schedule. He gives a breakdown of production (Table 1) 
into pipe iron, steel, rolled products, steel tubes and 
fron ore, by republics as absolute Values for 7 months of 
1957 and in relation to the planned Values. He shows 
(Table 2) that in the firat half of 1958 the average value 
of the coefficient of utilization of blast-furnace volume 
was 0.77 (0.79 in 1957), the best republic being the 
RSFSR (0.72) and the best works the Magnitogorsk:..; 
metallurgical combine (0.61); the table shows improve- 
ments over 1957 in the coefficient and also in time-off- 

Card 1/3 blast values. In open-hearth operation (Table 3) the 
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‘ 50V/130-58-10-1/18 
The Iron and Steel Industry of the USSR is Growing. 


average daily steel production per m2 of bottom area 
was 7.66 (7.32 in 1957), the RSFSR with 7.74 being 
the best. republio and the !Nigaly-"Tagil'.: combine (9.19) 
the best works; the table shows improvements over 1958 in 
these figures and also in furnace idle tine. In rolled 
producta the greatest excess over the target values (2.8%) 
ls Was obtained by the Ukrainian SSR; a number of enterprises 
"« failed tio produce the appropriate balance between the 
products, and the author discusses such failures and some 
similar failures in tube production. Labour productivity 
dn the second quarter of 1958 (Table 4) has on the whole | 
, increased appreciably over the values for the last quarter 
of 1957 in spite of the reduction in working hours. The 
author contrasts Soviet production increases with increases 
in some capitalist countries and suggests that the Soviet 
decentralization of the organization of. the steel industry | 
and reduction of the working day have proved successful. 
Card 2/3 ‘There are 4 tables. 
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.* AUTHOR: — Filippov, 3.M. /130-58-12-2/21 


TITLE: Fulfilling the Decision of the Twentieth Congress of the 
sudo CPSU (Vypolnyaya resheniya XX S''yezda KPSS) 
PERIODICAL: Metallurg, 1958,3Nr 12, pp 2 = 5 (USSR) 

ABSTRACT: The author considers Soviet achievements in iron and 
steel production in the light of decisions taken at the 
twentieth meeting of the Communist Party of the Soviet 
Union,. He gives Soviet anmual production figures for pig 
iron, steel, rolled products, steel tubes and iron ore for 
1955-58 (Table 1) and some corresponding data for other 
countries (Table 2) and states that the USSR in 1957 
accounted for 17.5% of world steel production. In pig- 
iron production new capacity played an important part in 
compensating for temporary raw-material deterioration in 
1957, the average size of furnaces increased from 639 m 
in 1951 to 715 m3 in 1955 and 844 m3 in 1958; the propor- — 
ticns of sinter in the burden and of fluxed sinter in the 
sinter have increased; high top pressure operation has 
been widely adopted as have high blast temperatures and 

Card 1/2 moisture-contents. These measures have led to significant 
improvements in efficiency between 1955 and 1958 for the 
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' Fulfilling the Decision of the Twentieth Meeting of the CPSU 
USSR (Table 3) and for the leading works (Table 4+). The 
author mentions that a value of 0.575 was achieved for the 
coefficient of utilization of working volume on Nr 3 blast 
furnace of Magnitogorsk. In open-hearth practice the 
period 1955-58 has also seen considerable improvements for 
the country as a whole (Table 3) and the leading works 
(Table 5), a daily steel production per m2 of bottom area 
of 9.03 tonnes being quoted for the "Zaporozhstal'" works. 
Both in blast-furnace and open-hearth practice the 
Makeyevka metallurgical works is lagging and the author 
makes constructive suggestions. He states that in 2+ years 
labour productivity has increased by over 12% and gives 
data (Table 6) on per capita pig-iron and steel production 
in the USSR and USA for 1913, 1950, 1955 and 1957, 
There are 6 tables. 
ASSOCIATION: Gosplan SSSR (Gosplan of the USSR) 
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AUTHOR: Filippov, S.M. 


TITIE: “ Entering the First Year of the Seven-Year Plen 
(Vstupaya v pervyy god semiletii) 


FERLODICAL:Metallurg, 1959,fNr 2, pp 1-3 (USSR) 


ABSTRACT: ‘The author gives the 1958 production figures for iron 
ore, pig~iron, steel, rolled products and tubes and 

relates them to those of the previous year. He notes 
that 1958 production targets were not reached in some 
of the smaller republics. Stating that improved 
efficiency as well as additional Sapacity had contributed 
to growth of cutput in 1958, the author discusses, 
giving figures for works, some of the measures which 
had contributed to the improvement of the average 


and briefly mentions amprovements in rolling practice. 
Card 1/3 He examines capital construction in the iron and steel 
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Entering the First Year of the Seven-Year Plan 


industry in 1958, which was 30% greater than in 1957. 
The 1958 plan for building seven blast—furnaces (total 
Capacity 4.9 million tonnes, including two of 1 million 
tonnes each) was successfully completed, On the other 
hand, some plans were not fulfilled, e.g. that for rolling 
mili conatrustion, due to delays in agilenent delivery 
and, wine~vonstruction also dagerd. For L950 production 
increases of over 3 million tonnes of pig izren, over 

4 million tonnes of steel. cver 3 million tonnes of 
rolled products and cver haif a Dillion tonnes of tubes 
are planned, For the achievement of these Targets, 
stricter adherence to quarter? 

efficiency and to enlis 

shculd be stressad. 

preparation will be 

temperature -increase 

better use will be made 

charge preparation (espe 
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converters. In rolling and tube-making lightened 
sections are to be increasingly produced and plant 
modernisation will continue. Over the whole industry 
better exchange of information is to be organised to 
Make available knowledge of the best practice. Although 
most of the new capacities will be provided at existing 
works the construction of the new Zapadno-Sibirskiy 
(West Siberian) and Karagandinskiy (Karaganda) works is 
to be continued on a large scale. 


ASSOCIATION: Gosplan SSSR (Gosplan of the USSR) 
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AUTHOR: Filippov, S. M._ 
SS v 
TITLE: The Use of Analytical Computers in the Planning and Analysis of 
Production Indices in Ferrous Metallurgy 


PERIODICAL; Metallurg, 1960, No. 11, pp. 36-38 


TEXT; A scientific Conference was organized in June 1960 at the Moscow. 
inzhenerno-ekonomicheskiy institut (Economical Engineering Institutes) imeni Sargo 
Ordzhonikidze devoted to problems of improved planning, controlyand analysis of 
production using computers and mathematical mathods in ths mai shops of ferrous 
metallurgy, Ya, P. Gerchuk,. Candidate of Economical Sciences of the Moskovskiy 
Institut stali (Moscow Steel Institute) treated in a report the use of linear 
programming in plann optimun components, equipment operation, transportation yf 
and lay-out of materials, Linear programming can be performed most efficiently 
using high-speed. electronic computers, The planning of rolling production using 
perforation computers is divided into three consecutive stages: 1, Treating, 
summarization ard classif{cation of orders for the current quarter of the year 
and the month, and calculation of rolling mill charges. 2. Establishing the 
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The Use of Analytical Computers in the Planning and Analysis of Production 
Indices in Ferrous Metallurgy 


optimum sequences of forwarding the orders into production; 3, Stock-taking and 
: ehecking the fulfillment of the plan, The scientific-research laboratory of 
/ economics and organization of Mosgorsovnarkhoz production attached to the Mosaaw 
Be Economical-Engineering Institute, developed a project on the mechanized treatment 
e of operational plans applied to section mills of the "Serp i Molot" Plant, using 
45edigit computers, The results obtained on improved planning, checking and 
analysis, using perforation computers, ars now being introduced to the steelmakim 
shops of the plant and can be recommended to other mevallurgica’. enterprises, 
Investigations were also made to select optimum conditions for coordinating the 
delays of delivery, according to graphs of metallurgical enterprises, with the 
production delays of the machine-building plants, This problem can be solved by 
linear programming, The calculation methods determined were applied to the cold- 
pressing shop of the Chelyabinsk Tractor Plant according to the timé of delivery 
of the sheet material from the M togorsk Metallurgical Combine, Analytical 
computers may also be used for the technical and economical an ysis of prime 
costs in metallurgical production, For this purpose it is necessary 1, to 
develop standards for the use of equipment; labor; material, fuel and eleatric 
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